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TITLE 

"ATTACHABLE SENSOR FOR PUTTING STROKE PATH AND PLANE 

DETECTION" 
FIELD OF THE INVENf TIDM 
5 This invention relates to a device for detecting inaccuracies in a 

putting stroke for the game of golf. In particular, this invention relates to a 
sensor that detects Imperfections In smoothness of stroke, path of the putter 
head and face angle of the club head during a putting stroke. 

BACKGROUND OF THE INVENTION 
1 0 The game of golf is one of the most popular recreational sports in the 

world in terms of participants. The popularity of golf does not mean that the 
game Is easy. Golf requires consistent precision of movement to achieve 
mastery of the game. Subtle ImperfecHons in the executfon of strokes 
produce amplified emors in the outcome of the shot. 
1 5 Being able to putt in a technically conrect manner is of vital importance 

to all golfers from the high handicap, weekend club player to the 
professional, as putting Is where most strokes are dropped during a round. 
This Is acknowledged In one of the most commonly used phrases on the golf 
course, "drive for show, putt for dough". Putting Is also one of the hardest 
20 aspects of the game to master. There are four main technical Inaccuracies 
that are common among players. These Inaccuracies cause inconsistent 
swings and hence missed putts. 

1 . Professionals cite rotation of the wrists during back swing, the 
transition from back swing to forward swing, or fonward swing 
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resulting In rotation of the club In a direction axial to the vertical 
axis as the primary reason for Inaccurate putting strokes. The 
club head should remain perpendicular to the Intended line of 
travel of the ball during the backstroke. 
5 2. Another reason for Inaccurate putting is due to deviation of the 

club head from the Intended line of the putt. The putter should 
trace a straight line from the start of the back swing, through to 
the transition from back swing to forward swing and back 
through the forward swing to contact with the ball. 
10 3. A ftjrther reason cited for inaccurate putts is due to 

accelerating too quickly during back swing and/or forward 
swing. Ideally, smooth acceleration and deceleration should 
be achieved at all times during back swing, forward swing and 
the transition between the two. 
15 4. Rotation of tiie club head in a direction axial to the Intended 

line of travel of the ball is a further technical Inaccuracy In 
player's putting strokes. The club head should remain 
approximately parallel witii tiie horizontal plane at all times 
during the stroke. 

20 Most players generally seek tiie services of a professional to detect 

inaccuracies In their putting stroke and to correct them. A player then needs 
to practice these connected putting techniques and implement the advice 
received through repetitive practice. Not only Is tills method of putting swing 
confection expensive, it Is also often ineffective. When the player Is 
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practising the correct stroke, without supervision from their coach, bad habits 
tend to creep back into their action and the player spends his or her time 
practicing a technrcally incon-ect stroke. 

A more convenient and cost effective solution is for the playerto use 
6 a device that monitors his stroke during practice and alerts them when a 
stroke is technically inaccurate. In this way, a player can repetitively practice 
a correct stroke and mirror it during a game. 

There is a large body of prior art that attempts to address the above 
problem. US Patent No. 4930787 (the '787 patent). In the name of IMobles, 
1 0 discloses a device for attachment to a putter which produces a signal during 
a putting stroke if the longitudinal axis of the putter head Is rotated out of 
parallel with the horizontal plane or when the putter head undergoes any 
clockwise or counter clockwise rotation on the backstroke. 

The putting trainer of the '787 patent is designed to be fixed, by 
means of screws or other fastening means, to the backside of the putter. 
Hence, a player using this device requires a special training putter to fix the 
device. It is probable that this putter would have different weight and 
balance characteristics to a putter the golfer would use during a game. It 
should be appreciated that it is of greater benefit to practice with a putter that 
20 will be used during a game and hence the device of the '787 patent does not 
effectively address the problems listed above. 

Furthennore, the device of the '787 patent does not address the path 
deviation problem, as mentioned above. Thus, the club head can trace any 
path during the back swing and no stroke error will be Indicated. Hence, the 
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device disclosed in the 787 patent, is deficient in solving the problems of 
putting stroke inaccuracies as discussed above. 

US Patent No. 5435561 (the '561 patent), in the name of Conley, 
discloses and claims a putting stroke training device comprising an inertia! 
5 sensor for detecting movement in a direction parallel to the plane of the club 
face and rotation of the club head In a direction axial to the longitudinal axis 
of the shaft during putting. The sensor includes an elongated arm mounted 
on a pivot point which is orientated in a direction perpendicular both to the 
longitudlnai axis of the shaft of the club and also to the plane of the dub 
10 face. 

The design of the device of the '561 patent necessitates that It be 
installed within the shaft of a putter. This is an obvious deficiency of the 
device as ag^in, a player must practice with one club with the device 
Installed, and play with a separate club. Hence, as the practice dub and 
1 5 playing dub will no doubt have different balance points and characteristics, 
the benefits of putting pradice using this device and a practice putter are 
lost 

US patent No. 5441269 (the '269 patent). In the name of Henwood. 
disckjses a putting stroke training device that detects when the putter head 
!0 has accelerated or decelerated too quickly, as In technical inaccuracy 3 
described above, and also when the putter head is rotated axlally around the 
vertical axis at the moment of contact between the bail and the club head. 
This device uses a pendulum actuator and an Impact aduator to sense 
technical faults in the putting stroke. 
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The device of the '269 patent does not adequately address the 
problems of stroke inaccuracy as It measures only axial rotation of the club 
head around the vertical axis at the moment of contact. Hence, a player may 
execute a stroke that causes the club to rotate axially around the vertical axis 
during back swing, but may con-ect this Inaccuracy during forwarcJ swing 
before contact that would not be considered a technically con-ect stroke but 
the device disclosed in the '269 patent wouW give no Indication to the player 
of the stroke error. 

Furthemnore, the device of the "269 patent must be either installed 
within a cavity in a hollow club head, or secured on top of a club head by 
means of screws or similar fastening devices. Hence, It also requires 
practicing putting strokes using a putter that would not be used during play. 
There is minimal benefit in practicing with a putter having different 
characteristics to that of a putter used during a game. 

Hence, there remains the need for a device for detecting Inaccuracies 
in putting strokes such as those listed above. Furthemnore, this device must 
be capable of being easily attached and unattached to a player's putter so 
that the same club can be used by a player In practice and in games. The 
advantage of such a device is that a player can detect and conrect technical 
inaccuracies In their putting stroke and play a round of golf using the same 
cJub that has been used to practice shots correctly. 

OBJECT OF THE INVENTIOM 
The object of the putting training device of the cunrent Invention is to 
solve one or more of the technical Inaccuracies of golfers' putting strokes as 
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defined in the background statement A further object of the invention Is to 
provide a useful alternative to ttie ioiovvn prior art. 

DISCLOSURE OF THE INVENTION 
In one form, although It need not be the only or indeed the broadest 
5 form, the invention resides in a putting trainer de>4ce comprising: 

at least one track having a neutral position and an active positlon; 
a free moving component located on said track and movable along 
said track between said neutral position and said active position, said free 
moving component being biased to said neutral position on said track; 
"JO at least one detector operable by said free moving component moving 

to said active position of said track; and 

at least one indicator in electrical communication with said detecton 
wherein, said indicator issues an alert when said detector is operated 
by sak} free moving component moving to said active position on said track. 
15 Preferably, said track is a guided ramp Inclined from said neutral 

position to saki active position. 

Preferably, said free moving component Is a disc magnet. 
Suitably, said detector is a magnetic reed switch located adjacent said 
guided ramp and aligned substantially parallel to said guided ramp. 
-0 Optionally, said free moving component is an electrically conductive 

ball bearing. 

Alternatively, said detector is an electrical conductor located on said 
guided ramp at said active position. 

Preferably, said electrical communication Is by means of a printed 
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circuit board. 

Preferably, said indicator is a spealcer. 

Optionally, said indicator is a light. 

Alternatively, said indicator Is a vibration device. 

Suitably, said device is attacliable to a siiaft of a putter and pivotable 
with respect to said sliaft. 

Optionally, a level of inclination from said neutral position to said 
active position on said guided ramps may be adjusted. 

Optionally, a levelling pendulum Is located within said putting trainer 
device. 

Preferably, there are two said tracks orientated substantially 
perpendicular to each other. 

Further features of the present Invention will become apparent from 
the following detailed description. 

BRIEF DESCRIPTIOM OF THE DRAWIMPt.Q 

FIG 1 shows an Isometric view of a putting trainer device accorcling to 
an embodiment of the present invention; 

FIG 2 shows an exploded view of the putting trainer device shown in 

FIG 1; 

FIG 3 shows a sectional side view of the putting trainer device shown 
in FIG 1; 

FIG 4 shows a sectional top view of the putting trainer device shown 
in FIG 1; 

FIG 5 shows a schematic of a circuit comprising part of the putting 
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training device shown in FIG 1 . 

DETAILED DESCRIPTION OF THE INVENTiON 
The present invention relates to a device for detecting inaccuracies in 
a putting stroke for the game of golf. In particular, this Invention relates to a 
5 device that detects Imperfections In smoothness of stroke, path of the putter 
head and face angle of the club head during a putting stoke. The device 
comprises a means for detecting stroke Imperfections and a means for 
indicating when a stroke imperfection has been detected. The putting 
training device is attached to the shaft of the putter Just above the putting 
10 head by the means of attachment discussed below. Throughout this 
description, like numerals are used to refer to the same elements of the 
invention shown in multiple figures. 

One embodiment of the present invention is described below with 
reference to FIGS 1-5. Where appropriate, the figure which bests shows the 
1 5 aspect under discussion is refenred to. Where no figure is directly refen-ed to 
it can be inferred that this aspect is present in multiple figures. 

With reference to FIG 1, FIG 2, FIG 3 and FIG4, an embodiment of 
the putting trainer device 1 of the present invention is shown. Putting trainer 
device 1 has a crescent shaped clip attachment means 2 for fixing the 
20 putting training device to the shaft of a putter (not shown). The attachment 
means 2 is connected to the detection and indication housing component 3 
by way of a pivot 4. Pivot 4 enables vertical movement of the housing 
component relative to the attachment means and also rotation in a direction 
axial to the longitudinal axis of the putter head when attached to a putter 
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shaft (not shown). 

The housing component 3 Is triangularly shaped with rounded 
vertices. The housing component 3 comprises two interlocking sections, top 
section 5 and bottom section 6, fastened by an appropriate means, In this 
case being a screw 7 through screw hole 8 in bottom section 5 and 
terminating inside threaded elongated cavity 9 of protruding elongated 
section 10 which Is integrally formed with top Interlocking secUon 5. 

The bottom Interlocking section 6 further comprises a power switch 
(not shown), protruding pendulum cavity 12 Integrally fornied with bottom 
section 6, battery contact 13, a protruding speaker cavity (not shown) 
integrally fomied with section 6 and guided ramp adjustment screws 1 4A and 
14B. The top Interiocking section 5 further comprises a levelling pendulum 
1 5, two clear protruding observation components, 1 6A and 16B, and a dear 
protruding pendulum observation component 1 7. 

Pivot 4 Is used In conjunction with levelling pendulum 15 and 
pendulum observation component 17 to level the putting device in the 
horizontal plane. As many putting shafts are not exactly vertical, this feature 
ensures that the putting training device 1 of the present Invention is 
substantially parallel with the longitudinal axis of the putter head (not shown) 
in the horizontal plane. 

The bottom Interiocking liousing section 6 has attached a printed 
circuit board 18. speaker 26, guided ramps. 19A and 19B, and one free 
moving component located on each ramp. In this embodiment the free 
moving component Is in the fomi of free rolling disc magnets, 20A and 208. 
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Guided ramps 1 9A and 1 9B are fixed at an angle that is at 45 degrees to the 
longitudinal axis of the putter club head in the horizontal plane and are 
substantially perpendicular to each other. 

The guided ramps, 19A and 19B, have elongated IJireaded cavities, 
5 22A and 22B, in which guided ramp adjustment screws, 14A and 148, 
terminate. Elongated threaded cavities, 22A and 228, are formed within 
guided ramps, 19A and 198, distai from disc magnet neutral positions 23A 
and 23B respectively. Guided ramp attachment screws, 24A and 24B, are 
located within guided ramps, 19A and 198, distal from disc magnet neutral 

10 positions 23A and 23B respectively. 

Guided ramps 19A and 198 are inclined from disc magnet neutral 
positions 23A and 23B to disc magnet active positions 1 1 A and 1 1 B located 
on guided ramps 19A and 198 distal from disc magnet neutral positions. 
The angle of this Incline is altered by the tightening or loosening of guided 

15 ramp adjustment screws 24A and 24B. Movement of free rolling disc 
magnets 20A and 208 from disc magnet neutral positions 23A and 238 in a 
direction along guided ramps 19A and 198 to disc magnet active positions 
1 1 A and 1 1 8 is detected by magnetic reed switches 25A and 258 located on 
printed circuit board 18. 

20 The magnetic reed switches 25A and 258 are aligned substantially 

parallel to the longitudinal axis of guided ramps 19A and 198 and located 
adjacent disc magnetic active positions 1 1A and 118 respectively. These 
switches are biased open, meaning that no circuit Is complete. Upon 
detection of a repulsive magnetic force the switches close and the circuit 
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Shown in FrG 5 Is completed. A person skilled In the art will appreciate that 
when the circuit is completed, either by closing reed switch 25A and/or by 
closing reed switch 25B, an alert will be Issued by speaker 26 as these 
switches are in parallel. This will be discussed in more detail below. 

Furthermore, a person skilled In the art will appreciate that the free 
rolling disc magnets 20A and 20B will not cause magnetic reed switches 25A 
and 25B too close when these magnets are positioned in disc magnet 
neutral positions 23A and 23B. This is due to the nature of a magnetic field 
around a disc and the strength of the magnetic force associated with each of 
disk magnets 20A and 20B. 

Upon detection of movement of disc magnets 20A and 20B away from 
disc magnet neutral positions 23A and 23B to disc magnet active positions 
1 1 A and 1 1 B by magnetic reed switches 25A and 26B, an Indication Is given, 
providing that the power svwtch, not shown, is In the ON position and that the 
there is an appropriate power source connected to the electrical circuit of 
printed circuit board 18 such as by means of a battery inserted in battery 
contact 13. The indication may be visual, audible or tactile. In the present 
embodiment of the putting training device 1 , indlcatfon is given by means of a 
digital speaker 26 as shown in the schematic of FIG 5. Speaker 26 Is In 
electrical communication with magnetic reed switches 25A and 25B via 
printed circuit board 18. When either or both magnetic reed switches 25A 
and 25B are closed the circuit is complete and an electrical signal is 
propagated to the speaker 26 causing a sound to be created. 

Detection of movement of the magnetic discs along the guided ramps 
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is the primary mechanism for detection of technical inaccuracies in a putting 
stroke. The putting training device of the present Invention detects the four 
technical inaccuracies as discussed in the background section. 

It will be appreciated that as the putting training device is located on 
5 the putter shaft (not shown) just above the club head that the movement of 
the putting trainer device closely mimics the movement of the club head. 
Hence, it will be appreciated that the device of the present invention mimics 
the movement of the putter head. 

Rotation of the wrists during the back swing, forward swing or 
10 transition between the two produces rotation of the putter club head in a 
direction axial to the vertical axis. This rotation imparts a rotational force on 
the putting trainer device. 

Consider if, during the back sv\^ng, the club head is rotated gently 
axially around the vertical axis such that the club head rotates In a clockwise 
15 direction from a top perspective. At the moment of transition from back 
swing to fonvard swing the velocity of the club head is zero as the force 
applied to the club head by the player through the shaft has changed from 
back swing to fonvard swing. In this case, the angle formed by guided ramp 
1 9A and the line of Intended travel of the ball is decreased. At the transition 
20 stroke momentum is Imparted on the free moving disc magnet. A perfect 
stroke would result In no movement of the free disc magnet as the frictional 
resistance provided by the walls of guided ramp 19A and the gravitational 
resistance of the stope of the ramp would provide enough resistance to 
counter this force, in the rotational situation described above, the guided 



2004/030771 PCT/AU2003/001306 

13 

ramp 19A is aligned In a direction close to the line of Intended path of travel 
of the golf ball. In this situation the resistance offered by the walls of the 
guided ramp 19A is less as the effective line offeree has changed due to the 
rotation of the club head. If this rotation is great enough the force from the 
change In momentum imparted on the free rolling disc magnet 20A will be 
enough to overcome the resistance offered by the vk^alls and the slope of the 
guided ramp 19A, thus the free rolling disc magnet 20A will move away from 
the disc magnet neutral position 23A, to disc magnet active position 11 A, 
and will close magnetic reed switch 25A causing an Indication of swing error 
to be communicated to the golfer. 

Similar mechanics of motion apply to all axial movement around the 
vertical axis for the putting training device and hence detection of all axial 
motion is possible using the same principles as described above. 

As discussed in the background section, deviation perpendicular to 
the intended line of travel of the ball is another technical flaw In golfers' 
putting strokes. For example, consider that during a back swing the putter 
head deviates perpendiculariy from the Intended line of travel of the golf ball 
in a direction way from the player putting. A perfect stroke woukl only have 
forces acting In the direction of the Intended line of travel of the golf ball and, 
as discussed, this force is not sufficient to move the free rolling disc magnets 
20A and 20B from their neutral positions 23A and 23B to their active 
positions 11A and 11B. In the deviation situation described above, a 
momentum force Is applied In a direction perpendicular to the intended line 
of travel of the golf ball at the transition stroke. If this force Is large enough 
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to overcome the frictional forces of guided ramp 19A and the gravitational 
force imparted by the slope of guided ramp 19Athen free rolling disc magnet 
20A wflll move away from the disc magnet neutral position 23A, to disc 
magnet active position 1 1 A, and will close magnetic reed switch 25A. 
5 Similar principles apply to movement of the club head perpendicular to 

the line of intended travel of the golf ball in the direction of the player mailing 
the putt 

As discussed in the baclcground section, players can miss putts 
because they tend to accelerate and decelerate the club head too erratically 
10 during the stroice. The putter training device of the cun-ent invention is 
capable of detecting when a player's strolce is not smooth enough. 

A person skilled in the art would appreciate the fact that a body under 
acceleration has a force associated with it, the magnitude of which depends 
on its nnass and level of acceleration. If ^e acceleration or deceleration of 
15 the putter head is excessive, the momentum force imparted on the free 
roiling disc magnets 20A and 20B will be great enough to overcome the 
resistive forces of the guided ramps 19A and 19B and the gravitational force 
applied by tiie slopes of the guided ramps on the free moving disc magnets. 
Hence, tiie free rolling disc magnets 20A and 20B wiii move away from the 
20 disc magnet neutral positions 23A and 238, to disc magnet active positions 
11 A and 118 respectively, and will close magnetic reed switches 25A and 
258 respectively. 

Depending on the direction of the acceleration and deceleration of an 
incorrect swing, either free roiling disc magnet 20A will move, fi^e rolling disc 
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magnet 20B will move or both will move causing the conresponding reed 
switches too close and thus initiating the indication means. 

A further technical defect that Is present In golf players' putting 
strokes is that they tend to rotate the club head In an axial direction around 
the line of the Intended path of the golf ball. . In this regard, a perfect stroke 
would have zero rotation of the longitudinal axis of the putter club head 
around the line of the Intended path of the ball. 

The golf putting trainer of the present invention Is also able to detect 
rotatton of this type and indicate its occurrence to the player. For example, 
consider the situation when a putter is rotated axially to the line of the 
Intended path of travel of the ball In a direction so that the end of the putter 
head distal from the shaft is lower than the end proximal to the shaft. In this 
situation, if the angle of rotation is great enough, free rolling disc magnet 20A 
will move away from disc magnet neutral position 23A. to disc magnet active 
position 11 A, as the disc magnet overcomes the resistive forces of guided 
ramp 19A and the slope of this ramp is diminished due to this rotation. 
Hence, magnetic reed switch 25A will close and thus Initiating the Indication 
means. A similar result will occur for disc magnet 20B If rotation occure in 
the other axial diroction. 

A person skilled in the art will appreciate that a combinatfon of one or 
more of the motions discussed above will not Impede the accurate detection 
and indication of technical inaccuracies in a putting stroke by the putting 
trainer device of the present Invention. 

As previously mentioned, the sensitivity of the golf putting trainer 1 
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can be altered by changing the inclination of the guided ramps 1 9A and 1 9B. 
This is an advantage as the device caters for ail levels of golfers, from the 
weelcend player to the professional. Furthermore, the device can be altered 
to increase the sensitivity as a player's putting technique improves. Thus, 
5 the perfect stroke for that player will become more difficult to attain and 
hence the skill level of the player will be Increased. 

It will be appreciated by a person skilled in the art that the free moving 
disc magnet and magnetic reed switches are not the only means of detection 
for the present invention. In alternative embodiment of the present invention, 

1 0 using the same principles described above It is possible to replace the disc 
magnets with ball bearings. In this embodiment an electrical conductor is 
located at the active position on the guided ramps and the movement of the 
ball to the active position would, upon contact with the electrical conductor at 
the active position, complete an electrical circuit to Initiate the Indteatfon 

15 means. 

Throughout the specification the aim has been to describe the 
preferred embodiments of the invention without limiting the invention to any 
one embodiment or specific collection of features. Thus the invention should 
be limited only In accordance with the following claims. 

20 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



